This paper empirically examines whether remittance inflows affect emigration. We consider a panel of 133 developing countries as migrant source countries and seven five-year windows between 1980 and 2010. Because inflows of remittances could be endogenous, we employ a dynamic GMM estimation methodology. We find that inflows of remittances are positively associated with subsequent stocks of highly educated migrants living in OECD countries. We find little association between remittance inflows and subsequent changes in stocks of less educated migrants. Although many see the level of migration as influencing remittance flows, our results suggest that causality goes in the other direction as well, implying that the inflow of remittances could be a push-factor for emigration, at least for those with more education.
INTRODUCTION
In addition to increasing flows of trade and capital across countries, cross-border migration has also become more prevalent over the last 30 years. According to the United Nations (2013), 232 million migrants live across the world, and the pace of new migrants has increased. During the 1990's, the number of migrants increased on average by 2 million whereas this annual flow more than doubled to 4.6 million between 2000 and 2010. Emigration rates from low income to OECD countries are even higher for those individuals with a tertiary education. In fact, for countries like Haiti and Trinidad and Tobago, more highly educated citizens of these countries were living beyond their borders than within them.
Income flows such as remittances have also greatly increased. Despite a fall in 2009 due to the Great Recession, the annual flow of remittances has almost tripled since 2000, was over $500 billion in 2014, and is estimated to have been $601 billion in 2016 (World Bank, 2015) . Remittances account for 8% of GDP in low-income countries and around 2% in middle-income nations according to World Bank data. The World Bank also states that total remittances to low-and middle-income countries are nearly three times the amount of foreign aid to those countries (Mohapatra et al., 2010) .
Explaining links from migration to remittances is not difficult as a greater number of migrant workers increases their aggregate income and so increases the income that they can then remit to their home countries. In examining the determinants of remittances, studies such as Faini (2007) and Niimi et al. (2010) consider to what extent migration impacts remittances and how impacts could differ across different skill levels. But does causality go in the other direction as well? Do remittances affect the level of emigration? Remittances could lower emigration as the potential to receive income from abroad might lower the emigration of entire households as only some members of the household need to emigrate so as to increase household income. To the extent that inflows of remittances spur (curb) economic growth, emigration might also be curtailed (raised) since there is less (more) impetus to move (Buckley and Hofmann, 2012; Czaika and Spray, 2013; Feeney at al., 2014; Uprety, 2017a, b) . On the other hand, remittances might also increase emigration. The increase in income that remittances provide could help make migrating easier as families could now afford transportation costs as in Beyene (2014) . The example of others remitting income back home could induce further immigration as other families follow in their footsteps. If remittances allow for more education, especially for the credit constrained, and if higher educated individuals are more likely to move out of poor countries then remittances could also influence migration by augmenting human capital within the household (Acharya and Leon-Gonzalez, 2014) . Lahiri and Uprety (2016) consider another possibility and build a two-country model where remittances transfer income from a developed country to a developing country. These changes in income then influence the demand for differentiated goods relative to a homogenous good, the former using higher skilled labor than the latter. This induces high-skilled individuals to migrate to the developed country. The reason is that the loss of income in the developed country lowers the demand for the traditional good less than that for the modern good, thereby causing a relative increase in the production of the traditional good. Since the production of the traditional good now requires more labor and that lower skilled workers produce the traditional good, the marginal worker in the skill distribution moves rightward along the continuum in the developed country. Therefore, the wage for the marginal worker in the modern sector increases, inducing more migration from the developing to the developed country. Not only does this model predict that remittances lead to more emigration from the developing to the developed county but that it is the more highly skilled individuals who migrate. Uprety (2017) sees international trade as another determinant factor of emigration.
The purpose of this paper is to empirically examine whether remittances lead to greater emigration from developing countries and, specifically, whether it leads to greater emigration of higher educated individuals. To the best of our knowledge, this is the first paper that empirically examines whether remittances affect emigration. Using a panel of 133 developing countries and seven five-year windows from 1980 to 2010, we find that remittances are, indeed, positively associated with subsequent emigration to OECD countries but mainly for higher educated individuals. Our findings certainly have bearing upon the "brain drain" literature and suggest a previously unexamined determinant of brain drain.
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The rest of the paper is organized as follows. Section 2 presents the data and empirical methodology. Section 3 shows results. A conclusion follows in Section 4.
METHODOLOGY

Data and Variables
The dataset includes 133 developing countries and seven five-year windows from 1980 to 2010. These countries are listed in Appendix Table A1 . Data for the number of migrants comes from the Institute of Employment Research (IAB). Migrants are defined as foreign-born individuals aged 25 years and older. Migrant data is provided in five-year intervals for each of the 20 considered OECD destination countries and is available by gender, country of origin, and educational level. These OECD destination countries are also listed in Appendix Table A1 . Education levels are classified as low, medium, and high. Medium-skilled migrants are those that completed upper-secondary education. Low-skilled migrants have completed less than upper-secondary education, including those who did not go to school. Highly skilled migrants have completed a post-secondary education. In the model below, will denote the natural log of the number of migrants of education level (where will denote one of the three aforementioned education levels of low, medium, or high or some combination of these three).
The key explanatory variable is workers' remittances (REMIT) and is obtained from the World Bank's World Development Indicators. We convert remittances reported in nominal dollars into real U.S. dollars by using price level data from the Penn World Tables (version 8.1). 2 Data are also adjusted for PPP differences across countries. We divide by population to obtain per capita levels and then take natural logs. Several control variables will also be included. We include a variable of political rights (PR) from Freedom House for the source country since political factors could also be a reason to emigrate. In fact, relatively 'freer' countries are found to be origins of large emigrant flows (Karemera et al., 2000) . Data for this variable is obtained from Freedom House and is an ordinal variable from 1 to 7 with lower values denoting greater political rights. We also include the inflation rate from the consumer price index (CPI) and the GDP per capita growth rate (GROWTH). Both variables can account for business cycle conditions or macroeconomic instability that affects both emigration and the inflows of remittances. Although we also control for the natural log of GDP per person (GDP), such a variable might fail to adequately capture current business cycle conditions. In addition to GDP, we include the natural log of life expectancy (LIFE).
Life expectancy is often used as an indicator of the level of health in a country and provides a more complete picture as to the level of development, especially of lower income groups in countries with high degrees of income inequality. 3 We use the natural log of the urbanization rate (URBAN) as well. Those in urban areas might find it easier to emigrate as well as receive remittance inflows. The natural log of foreign direct investment per capita (FDI) is used to control for other forms of cross-border flows. Finally, we use the natural log of population (POP) since larger countries should have more emigrants. Unless otherwise stated, all data is from the World Bank's World Development Indicators. Moreover, we take data for the control variables at five year intervals to coincide with the migration data. Descriptive statistics are presented in Table 1 . The top row of each cell refers to the level of the variable. The second row corresponds to the descriptive statistics for the natural log of the variable. We report the former since inference is more easily drawn when examining variables in levels; but we also report natural logs for those variables where we use natural logs in the empirical model below. When a second row is not provided, it indicates that level variables are used in the empirical model (for example, with inflation or growth rates which can sometimes be negative precluding the use of natural logs).
For our key variables, remittances and migrants, one sees large differences between the mean and median, indicating the inclusion of a few countries where remittances or migrants are particularly high. The large standard deviations indicate great differences across countries. One also sees a nonmonotonicity in the number of migrants. Those with low education levels are most prominent which is not surprising given that such migrants are emigrating to OECD countries where unskilled labor is less abundant. However, the fewest migrants are associated with medium (and not high) education levels. Such individuals could have insufficient human capital to command high wages in OECD countries but still have enough human capital for relatively high wages in their home country.
A weakness with remittance and migration data is the potential for both to be unreported although this is likely to be less of a problem with highly educated emigrants since they are less likely to enter an OECD country illegally. Remittances can also be informal. Informal remittances include money transfers which occur through private, unrecorded channels such as when individuals physically transport money themselves. This study uses the remittances that enter a country through official banking channels which are only a part of total remittances. To the extent that the two are not positively correlated then we are failing to capture the association between total remittances and emigration. 
Empirical Specification
We use the following specification:
where denotes the country, denotes the year and denotes the level of education. We will consider five separate groups of emigrants: all emigrants regardless of education level, only high educated emigrants, only medium educated emigrants, high plus medium (since some might prefer a lower threshold distinguishing upper from lower education levels), and only low educated emigrants. Therefore, we will estimate (1) five separate times, once for each of these five groups of emigrants, and then compare how coefficient estimates differ across the five regressions. This is why we allow the coefficients and the fixed effects to differ across each of the five education groups we will consider. We include both country ( ) and period ( ) fixed effects to account for time-invariant country heterogeneity as well as country-invariant changes to emigration over time.
We use GMM to estimate the coefficients because the inclusion of the lagged dependent variable can bias coefficients when cross-sectional fixed effects are included and because of concerns that other right hand side variables are endogenous. Specifically, we use the system GMM estimator from Arellano and Bover (1995) and Blundell and Bond (1998) as described in Roodman (2009) . 4 We consider migration, remittances, both the level and growth rate of GDP, life expectancy, and the inflation rate as endogenous. We use the two-step estimator with robust standard errors and employ the small sample correction of Windmeijer (2005) . However, before proceeding we further discuss endogeneity concerns and our choice to use the system-GMM estimator. A potential concern is for remittances to be endogenous since the amount of remittances is likely to increase as more people live outside the country. Other right hand side variables are also likely to be endogenous. For example, both income levels and growth rates could be impacted as people leave the country or income flows into the country. The model in Lahiri and Uprety (2016) shows how inflows of remittances impact prices (and so impact inflation) as well as production. One way to address the concern over endogenous right hand side variables is to find a set of external instruments. One would ideally be able to find some variable that is associated with remittances but is not otherwise associated with emigration. Unfortunately, we believe that finding such variables is difficult. Changes within a country that impact the inflows of remittances into that country are also likely to impact preferences to emigrate. Likewise, a shock in the U.S. for example, that influences how much income can be remitted back to country from the U.S. is also likely to impact emigration from to the U.S. in the first place. Given this difficulty in finding external instruments we will use internal instruments, namely lags of the endogenous right hand side variables. We will employ the two-period (or earlier) lags of the endogenous right hand side variables as instruments. The system-GMM estimator estimates both (1) as well as its first difference. In the latter case with the difference equation, the error component becomes Δ , = , -, . Since these errors are interpreted as shocks to the dynamic process in (1), neither , nor ∆ , should be correlated with any of the two-period (or earlier) lags of the right hand side variables nor with the differences in these right hand side variables from time − 1 or earlier that we will also use as instruments. In our case, such restrictions imply that the levels of emigrants two or more periods earlier (and so 10+ years given our use of five-year windows) should not be correlated with subsequent shocks that could impact both future remittances and future migrants. Likewise, economic shocks could certainly impact remittances and emigration concurrently; however economic conditions two periods prior to time should not impact later shocks that could directly drive emigration. Changes in remittances before time are also assumed not to be correlated with time-shocks to emigration.
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Given this setup, concerns could remain regarding the underlying assumptions of our application. First, problems could arise if two-period lags of remittances or emigrants, for example, serve as poor instruments for their later differences or if the one-period lag of the differences in remittances of emigration serve as poor instruments for their later levels, thereby creating a problem of weak instruments. In the empirical work below, F-statistics will strongly reject the null hypothesis that instruments are only weakly correlated with the endogenous variables. Problems could also arise if the 's show more than first order serial correlation in which case shocks to emigration continue to have direct effects on the number of emigrants after ten years. However, the null of no second order serial correlation will generally not be rejected.
6 Finally, the Hansen overidenification test will never reject the null that the model is appropriately identified. Such diagnostic checks will be presented below. Table 2 presents results across the five different education levels of emigrants we consider. Column 1 considers highly educated emigrants and column 2 considers those with a medium level of education. Column 3 combines these two education levels. Column 4 considers those with low education levels. Finally, column 5 considers all emigrants.
RESULTS
Baseline Specification
5 For system-GMM, it is also necessary that the lagged differences of the right hand side variables are also not associated with the country fixed effects. We find this assumption plausible in that permanent distinctions in first differences would imply that countries are increasingly diverging from one another. 6 We do reject the null of no second order serial correlation with low educated emigrants but not the null of no third order serial correlation. Consequently, we use only the third (and earlier) lags of the endogenous variables as instruments when consider low educated emigrants.
Remittances are positively associated with emigration but only for the highly skilled, supporting the findings of Lahiri and Uprety (2016) . Inflows of remittances are not strongly associated with the emigration of those with lesser education levels, perhaps because of offsetting effects. Inflows of remittances could make it easier for people to leave but also lower the necessity of doing so. Perhaps those with higher education are most willing to emigrate and to look for opportunities where their high (relative to their home country) education levels are in greater demand. Remittances might then make their migration more affordable. To put these results into context, the use of a log-log specification allows the coefficients upon remittances to be interpreted as elasticities. An increase in remittances of 10% is associated with a 0.54% increase in the migration of the highly educated. Admittedly, this is not a strong impact although we make three points regarding this magnitude. The first is that we do not claim that remittances are a dominate reason for migration. Factors such as wage differentials between rich and poor countries most certainly play a more important role. In this sense, a large coefficient upon REMIT would be suspicious. The second point is that the mean value for the number of highly educated migrants is 66,000 and so a 0.54% increase from this mean represents an increase of just over 350 people which could still represent an important change in a country lacking human capital. Finally, many of the coefficients on the control variables are not significant and so the significant coefficient on REMIT in column (1) still stands out compared to other factors that could potentially impact the number of emigrants.
As for the control variables, we note the lack of robustly significant coefficients across education levels suggesting that different factors could play more important roles in the migratory decisions of different types of individuals. One example is inflation as increases in the price level lower emigration of low educated individuals but increase it for the other two education levels. Perhaps macroeconomic stability pushes those with greater education out of the country but makes lower educated agents less able to leave. Then again, faster growth rates appear to increase emigration for the high and medium educated. The coefficients on GDP and LIFE are not significant, again possibly because of offsetting effects. Incentives to emigrate could be greater in poorer countries but opportunities to emigrate could be less available. For highly educated migrants, the coefficient on PR is negative, suggesting less emigration in countries with fewer political rights. Perhaps such countries make it more difficult for those with higher levels of human capital to leave the country.
Finally, the diagnostic checks appear to be satisfied. The Hansen test is never significant at the 10% level. Because the AR(2) test reports a very low p-value in column four for low educated emigrants, we run the specification for low educated migrants using lags three and four of the endogenous variables and the AR(3) p-value is above 0.5. Table 3 considers other samples. Although the specifications are the same as those used in Table 2 , we only present the coefficient estimates for REMIT. The first two rows consider male and female emigrants, respectively, showing little difference across gender in the effect of remittances upon migration. One exception is that evidence now arises that remittances do increase migration for women having only a medium level of education. The next four rows imply that the effects of remittances upon emigration are similar for both African and non-African countries as well as for both low and middle income countries. Although the level of statistical significance changes, the estimates themselves remain stable. Of course, these two distinctions overlap in that many African countries are also low-income countries. Another exception, however, is for low educated migrants from low income countries. Some evidence now arises (albeit, only at the 10% level) that remittances increase the number of low educated migrants as well.
Subsamples and Robustness Checks
In the above specifications, REMIT is measured as the natural log of per capita remittances. Table 4 replaces this measure of remittances with the natural log of remittances taken as a percentage of GDP. Results are robust in that a positive association arises for high educated migrants but not for those of other education levels. Finally, Table 5 includes another control variable, the natural log of the level of per capita foreign aid (AID). Foreign aid is another type of income flow into poor countries. Moreover, Berthelemy et al. (2009) report that foreign aid increases the emigration of highly skilled workers and so could be the true catalyst behind our findings. Data for foreign aid comes from the World Bank and is taken to be official development assistance per capita (measured in real terms). The findings from Table 5 show that the inclusion of foreign aid does not qualitatively alter previous results, although the coefficient on REMIT in column 1 falls somewhat in magnitude. The coefficient on AID, however, is never significant. One reason that foreign aid might not be that strongly associated with migration is that the benefits of aid might not reach directly to households. For one, corruption could siphon off official aid. Second, foreign aid that allows for greater provision of healthcare could certainly be welfare enhancing but also fail to greatly increase household income and so not providing greater resources to migrate. Note: t statistics in parentheses. *, **, and *** denote significance at the 10%, 5%, and 1% levels.
Estimations conducted by a system-GMM methodology with the same control variables as those given in Table 1 . 
CONCLUSION
Our paper finds that the amount of remittance inflows influences the level of emigration but mainly for those with more education. Moreover, this finding is robust across various subsamples and so is not entirely driven by a few cases. Such a result suggests that remittance inflows could be a determinant of brain drain where higher educated individuals leave a lower income country for a higher income one. To the extent that brain drain slows economic development then such inflows could impede economic growth. Nevertheless, we do not blithely suggest that such inflows should be curtailed. For one, remittances presumably raise household utility (or else households would not remit income back to the home country). Second, these remittances could even promote "brain gain" as they possibly allow households to obtain more education for their children than they could have attained without them. Instead, we hope these results motivate further examination on this topic by showing a possible impact of remittances that has not been previously explored.
As we report above, we do not find evidence of a strong association between remittances and the emigration of low educated individuals. One explanation, of course, is that remittances do not impact emigration for this group. However, a second possibility arises from our remittance variable and its focus upon "formal" remittances. Remittances that do not transit through the financial system but are physically carried back to the home country are not reported. If these types of remittances are most relevant for low educated households, then a competing explanation for our finding of a lack of any effect from remittances to the emigration of these individuals could merely stem from a weakness of our data. Further work will attempt to address this possibility more thoroughly.
Finally, our results also have bearing upon how researchers examine associations between remittances and migration. Previous work has considered the impact of migration upon remittances. But by showing that causality could go in the opposite direction, then our findings hold implications for how researchers examine this issue, suggesting that a potential of reverse causation arises. Table A1 lists the 133 migrant sending developing countries (panel A) and 20 OECD migrant receiving countries (panel B). The maximum possible number of developing countries are included in this study based on the availability of data. 
APPENDIX
